The expectation norm of Information Systems SERVQUAL has been challenged on both conceptual and empirical grounds, drawing 
Introduction
Over the past decade, SERVQUAL has garnered considerable scholarly and managerial attention as a diagnostic tool for uncovering areas of information systems service quality strengths and weak-nesses. Praised for its practical relevance (e.g., Jiang, Klein, and Carr 2002; Jiang, Klein, and Crampton 2000; Lee 1994, 1997; Pitt et al. 1995 Pitt et al. , 1997 Watson et al. 1998) , it has often been criticized on conceptual and psychometrics grounds (Lee and Kettinger 1996; Kohlmeyer and Blanton 2000; Van Dyke et al. 1997 . A primary area of criticism concerns SERVQUAL's reliance on gap scores that are derived by calculating the difference between IS users' perceived levels of service and their expectations for service. Critics both in marketing (e.g., Brown et al. 1993; Taylor 1992, 1994; Teas 1993 Teas , 1994 and in IS (e.g., Kettinger and Lee 1997; Van Dyke et. al. 1997 point to conceptual and empirical difficulties with the original SERVQUAL instrument and have suggested that alternatives to the original "gap scored" IS-adapted SERVQUAL be explored.
In their 1997 article Kettinger and Lee 2 called for the further study of an alternative instrument adapted from marketing referred to as the "zones of tolerance" (ZOT) service quality measure. This zones of tolerance measure is conceptualized to overcome one of the most significant points of criticisms with the original SERVQUAL instrument; namely, the need for a more parsimonious conceptualization of service quality expectations, while retaining the practical diagnostic power of understanding service expectation levels. This research note tests the psychometric properties of an IS ZOT service quality instrument. Structured as a context-only extension (Berthon et al. 2002) , this study finds that the IS zones of tolerance service quality measure offers significant promise as a diagnostic tool for IS managers and as an alternative to overcome problems with the existing IS SERVQUAL instrument.
Research Challenges with SERVQUAL and the Reconceptualization of the Expectation Norm
In marketing consumer research, satisfaction can be broadly characterized as a post-use evaluation of product or service quality given pre-use expectations. SERVQUAL was developed to measure service quality. In developing their SERVQUAL instrument, the intent of Parasuraman, Zeithaml and Berry (hereafter PZB) was to derive a service quality measure that transcended multiple measurement contexts. Over the years, SERVQUAL has been adapted to the measurement of many service delivery contexts, including IS service delivery. With its widespread application, studies in marketing emerged questioning the conceptual and empirical integrity of the SERVQUAL instrument. These articles focused primarily around two major concerns related to SERVQUAL's use of difference or gap scores. Researchers such as Taylor (1992, 1994) questioned the predictive superiority of SERVQUAL's gap measure (perceived service quality minus expected service quality) over a performance only service quality score (SERVPERF); in essence, questioning the need to measure expectations or calculate a gap score. Marketing scholars such as Teas (1993 Teas ( , 1994 questioned the conceptual integrity of SERVQUAL's expectation measure, stating that it suffered from different interpretations. Considerable debate and subsequent study have occurred both in marketing and in IS concerning these challenges to the expectation measure of the original SERVQUAL conceptualization.
Gap Measure Versus Single Perceived Score
Numerous researchers have shown that the original gap (difference) scored SERVQUAL instrument demonstrates poorer predictive validity than a perceived performance only (SERVPERF) service quality measure. In fact, it was PZB (1991) who first reported that the SERVPERF scores 2 As the work on which the SERVQUAL research focuses originated from that of the marketing scholars A. Parasuraman (P), Valarie Zeithaml (Z), and Leonard Berry (B), and because we will make frequent reference to their various joint publications, we will refer to them as PZB, PBZ, ZBP BPZ, or ZPB, as the case may be. As we will make frequent reference to the authors Leyland Pitt, Richard Watson, and C. Bruce Kavan, we will refer to them as PWK and likewise, William J. Kettinger and Choong C. Lee will be refer to as K&L. produced higher adjusted R 2 values when compared to SERVQUAL's gap scores for each of the five dimensions (e.g., reliability, responsiveness, assurance, empathy, and tangibles). The superior predictive power of the performance-only scores was further confirmed by Babakus and Boller (1992) , Cronin and Taylor (1992) , Boulding et al. (1993), and PZB (1994b) . These same results were later demonstrated with an IS adapted SERVPERF measure by Lee and Kettinger in 1996 , by PWK in 1997 , and by Van Dyke et al. in 1999 . Given these findings, some researchers in both Marketing and Information Systems have argued for a single item comparative of perception and expectation (Cronin 1992 (Cronin , 1994 Peter et al. 1993; Van Dyke et al. 1997 ).
While conceding the improved predictive power of the perceived performance only instrument, advocates (e.g., PZB 1994b; PWK 1997) of the original gap-scored SERVQUAL measure argue the value of difference scores both on practical and theoretical grounds. PZB (1994b, p. 116) state, executives in companies that have switched to a disconfirmation-based measurement approach tell us that the information generated by this approach have greater diagnostic value. Moreover, examining only performance rating can lead to different actions than examining those ratings relative to expectation.
They rhetorically ask,
Are managers who use service quality measurements more interested in accurately identifying service shortfalls or explaining variance in an overall measure of perceived service quality? (p. 116).
In the IS context, PWK (1997) argue that the richer information contained in IS SERVQUAL's disconfirmation-based measurements provides IS managers with diagnostic power that typically outweighs statistical and convenience benefits derived from the use of IS SERVPERF. K&L (1997) , while agreeing with PZB (1994b) and PWK (1997) that difference scores offer more meaningful prescriptive insights, take a slightly different tack where they state that conceptual problems identified with the original SERVQUAL expectation measure push for exploration of alternative configurations of an expectation-based IS SERVQUAL measure.
Rethinking the Expectation Measure
A second major criticism of the original SERVQUAL expectation measure challenges the ideal service (PZB 1988) and excellent service (PZB 1991) expectation norm of comparison used in difference scoring. This criticism highlights an important distinction between the two main standards that represent expectations in the confirmation/disconfirmation literature. One standard represents the expectation as a prediction of future events (Churchill and Suprenant 1982; Miller 1977) , defined as an objective calculation of the probability of performance. The other standard is a normative expectation of future events (Miller 1977; PZB 1988; Swan and Trawick, 1980; ZBP 1993) , operationalized either as a desired or ideal expectation. Although these two standards use different expectation measures, expectation and perceptions are treated as linked via the disconfirmation of expectation paradigm (Oliver 1980) , which states that the higher the expectation in relation to the actual performance, the greater the degree of disconfirmation and lower satisfaction. Critics of the normative standards such as Teas (1993 ) in marketing and Van Dyke et al. (1997 in IS argue that SERVQUAL's expectation measure suffers from multiple interpretations depending on whether a customer bases his/her assessment on a prediction of what will occur in the next IS service encounter or on what ideally should occur.
Recognizing a need for improvement, ZBP (1993, p. 3) acknowledged that their original "definition of the expectations was broad…and did not stipulate norms of expectations used by customers in assessing service quality." Citing empirical support (e.g., Tse and Wilton 1988) for both a predicted and ideal expectation standard, ZBP point to a service quality confirmation/disconfirmation process involving complex, simultaneous interactions that include more than one expectation comparison. Similarly other confirmation/disconfirmation researchers (e.g., Oliver et al. 1997) indicate that a range of satisfaction exists beyond minimum expectations that may move even beyond desired levels of expectations into a range of service surprise sometimes termed delight. Based on this rethinking of expectations, ZBP offered a reconceptualized model of customer services (see Figure 1) . Their revised service quality expectation comparison norm delineates two types of expectations. First, a normative expectation was termed desired expectations (e.g., Spreng and MacKoy 1996; Swan and Trawick 1980) , which was defined as the level of service the customer wanted to be performed. Second, a minimum tolerable expectation (Miller 1977 ) was defined as the lowest level of performance acceptable to a customer that incorporates the influence of predicted service and situational factors.
Further clarifying their conceptualization, PZB (1994b, p. 112) recommended comparative norms as "two different comparison norms for service quality assessment: desired service (the level of service a customer believes can and should be delivered) and adequate (minimum) service (the level of service the customer considers acceptable)." Separating these two levels is a zone of tolerance that represents the range of service performance a customer would consider satisfactory. In other words, customer service expectations are characterized by a range of levels (between desired and adequate service), rather than a single point. Even though the zones of tolerance (ZOT) SERVQUAL instrumentation had not been empirically validated, it has subsequently been practically applied to numerous services contexts such as the assessment of the student service quality of a business school (Caruna et al. 2000) and in assessing the service quality of university and research libraries (e.g., Blixrud 2002; Cook et al. 2003 
Research Methods and Analysis
A preferred method to cross-validate an instrument's dimensionality is to examine the factor structure of one sample within the factor structure of a second sample, commonly referred to as the holdout sample (Chin and Todd 1995) . Since the objective of this study requires a refining process to obtain a common set of validated items and factors for all three levels of IS service quality (desired, adequate, and perceived), we followed Chin and Todd's approach to examine the service quality of two different sample groups: a university IS services sample and an industrial IS service sample. The first sample was used to test the factor structure of IS ZOT SERVQUAL using an exploratory factor analysis, and the second sample was used as a holdout sample for a confirmatory factor analysis to cross-validate the derived dimensionality from the first sample.
Using the three column ZOT format proposed by PZB (1994a) and the IS adapted items of K&L (1994), the IS ZOT SERVQUAL instrument was pretested through a series of interviews with IS professionals and IS graduate students. Based on the results of pretesting, additional wording adjustments were made in the instruction section, such as the original word of "adequate" service in PZB's scale was changed to "minimum" service in order to clearly differentiate the desired and the minimally adequate service levels. It should also be noted that while researchers (e.g., K&L 1994; PZB 1991) have questioned the strength of the Tangible dimension, the Tangible dimension was retained in this study given the fact that the original PZB ZOT (1994a) instrument included Tangible and this dimension has been included in subsequent ZOT operationalizations in other organizational contexts (e.g., Caruana et al. 2000) .
After pre-testing and refining the instrument, two samples were chosen for the cross validation: an initial sample from the university setting and a holdout sample from the industry setting. Two U.S. universities formed the initial sample for testing of the IS-adapted ZOT SERVQUAL. Anonymous, self-administered questionnaires containing items from the IS-adapted ZOT SERVQUAL (sample 1) instruments were distributed to approximately 560 upper-level undergraduate and graduate students in several MIS and management sciences courses in the two universities. Total sample size was 250 with the response rates averaging about 45 percent at both organizations. Such a student sample has been used in past research as a general measure of service quality (see Boulding et al. 1993; Ford et al. 1999; Rigotti and Pitt 1992) and in the IS service quality context (K&L 1994; Kettinger et al. 1995) , showing high consistency with measures tested in industrial settings in terms of its reliability and validity. For example, Jaing, Klein and Crampton (2000) revalidated the original Kettinger and Lee findings in the industrial context with similar results. In addition, there is ongoing support for ZOT SERVQUAL's continued use in educational institutions (Caruna et al. 2000; Cook et al. 2003) . As a holdout sample, another set of data (sample 2) was collected from four large companies in Asia (two banks, one telecommunication, and one IS consulting firm). Questionnaires were distributed to a total of 500 employees;188 were returned for a response rate of 37.6 percent.
In both the university and industry settings, users had access to the full array of IS services (e.g., network access and IDs, application software access on their PCs and shared servers, Web intranet accounts, e-mail accounts, help desk, consulting support, training-both online and tutorialnetwork dial-in, Internet access, laptop hook-up, online access to records and accounts, etc.). All users had at least 1 year of experience with the provided computing and network services, ensuring a basic level of computer and network access competence. In addition, all users had at least a minimum level of face-to-face interaction with information service function (ISF) staff at each sample site whereby they established their network, e-mail, and software user authorization; many had also taken advantage of help desk and training services. In general, the users from each sample can be described as motivated by either class or work responsibilities to actively make use of the IS resources and to avail themselves of IS support.
Our objective was to determine if there are a validated, common set of factors and items among three levels of service quality. Therefore, a dual design of statistical approaches (exploratory factor analysis and confirmatory factor analysis) was applied for two different samples respectively and sequentially. The perceived service scale was selected as a calibration scale for exploratory factor analysis of sample 1 because, as was discussed previously, it is the one SERVQUAL indicator that has not been the subject of debate concerning its format throughout the long history of criticism concerning SERVQUAL's expectation measurement.
Results
To use the ZOT method, its three IS service quality levels must share the same constructs and the corresponding items. This requires a test to determine whether the dimensions of IS ZOT SERVQUAL are the same for all three levels. This study examined whether the common constructs of perceived service, desired service, and minimum service expectations captured equivalent dimensions with equivalent question items and mapped into a diagnostic method using all of these three levels of IS service quality.
Given the extent of revision to the IS ZOT SERVQUAL to bring it into the IS context, an exploratory factor analysis 3 for items of the original five service quality dimensions on the perceived service level was completed on the sample 1 data. Using commonly accepted factor selection criteria as specified in Table 1 , four constructs with 18 items were derived. Three original SERVQUAL constructs emerged from the exploratory factor analysis (tangibles, reliability, and responsiveness). However, two of the original dimensions, empathy and assurance, merged into one dimension. Based on a review of the retained items and the seeming similarity of the constructs when applied in the IS context, the new merged construct was named rapport because the construct items focus on an IS service provider's ability to convey a rapport of knowledgeable, caring, and courteous support. Past researchers using ZOT SERVQUAL in different service contexts have also experienced such a merging of the original fivefactor structure (e.g., Caruana et al. 2000) .
The derived factor structure and items from the exploratory factor analysis on the perceived scale (refer to Table 1) were then subjected to confirmatory factor analysis (CFA) and reliability testing using the holdout sample for the three different IS service quality levels. Covariance matrices, the Mardia's non-normality coefficient, and descriptive statistics for three sets of service levels of the holdout sample are reported in Appendix A. To overcome the limitation of maximum likelihood method regarding multivariate non-normality 4 the parameters were estimated using the maximum likelihood [ML, Robust] method, which in the first attempt with the holdout sample resulted in good fits of the models for each of the three different levels, as shown in the composite fit index of Table 2 .
In confirming the validity of the IS ZOT SERVQUAL at three levels, the guidelines suggested by Andersen and Gerbing (1988) were fol-3 Principal component analysis was applied on the sample 1 data since we wanted to derive the minimum number of factors that account for the maximum portion of the total variance in an exploratory manner. 4 Like most continuous data collected from a questionnaire, our raw data possess a non-normal shaped distribution. However, aware of the risk of assuming the data to be multivariate normal, a "sandwich" parameter covariance estimator (Satorra and Bentler 1990 ) was implemented to correct potential bias in estimating the standard errors. EQS's maximum likelihood, robust option provides these estimators. *Segars and Grover (1993) lowed. Significant factor loading coefficients and the satisfactory fits of the three CFA models confirm the convergent validity of the four IS service quality dimensions. Next, formal tests of discriminant validity were performed (Bagozzi and Phillips 1982) . The chi-square differences between the allpossible constrained models (each correlation between four dimensions was subsequently constrained to 1.0) and the final model was tested and showed significant chi-square differences, indicating discriminant validity for all three levels. Reliability tests for the final derived four dimensions with 18 items were conducted with a Cronbach Alpha test, resulting in acceptable levels of reliability for all dimensions at three levels (refer to Table 3 ). In sum, a total of 18 items loaded into four dimensions at all three IS ZOT levels, indicating strong support for construct validity of the measures as well as demonstrating a common structure of four dimensions and items among three levels of IS service quality. These results provide the statistical legitimacy for use of IS ZOT SERVQUAL in the IS setting. The final version of items retained is displayed in Table 4 .
Implications for Research and Practice
This study introduced and validated the ZOT concept in the IS setting using a dual measure of IS service quality expectations. The findings represent an important step toward addressing past concerns with the original IS SERVQUAL's expectation measure and gap-scoring. As will be discussed later in the section, the new IS ZOT SERVQUAL instrument has strong practical potential as a diagnostic tool through which managers can quickly visualize their current IS service quality situation and design corrective actions. However, to further establish the instrument's external validity and reliability, additional applications in multiple industrial contexts need to be undertaken.
Future researchers also should attempt to further distinguish the responsiveness dimension of IS ZOT SERVQUAL from the "reliability" dimension. In this study, two of the original IS SERVQUAL responsiveness items loaded more closely with the reliability factor than the responsiveness dimension, leaving the derived responsiveness construct with only two items. The authors recognize that such a two-item construct has potential validity problems. Future researchers might consider improving the responsiveness measure around the concept of anticipated preparedness to perform a service, which can be inferred by the two retained responsiveness items (i.e., willingness to help… and readiness to respond…).
Research should explore the application of this instrument and its diagnostic strength. For example, researchers might examine the meaning of exceeding desired service levels. Some literature suggests that this offers the service provider benefits by bringing their customers into a level of surprised satisfaction sometimes called customer delight (Oliver et al. 1997) , while a different stream of literature reminds us that there is a cost of quality and one must be mindful to make sure that IS service quality has a bottom line impact on the firm. In this regard, future research should investigate the relationships of IS ZOT service quality to overall ISF performance and, ultimately, business performance.
The survey length of the IS ZOT SERVQUAL adds some complexity when compared to a single point (perception only) measure. Researchers need to determine the relative diagnostic value of measuring IS customer expectations within a zones of tolerance scheme over the use of a perceived-only (SERVPERF) measure. In cases where brevity, cost, or predictive validity concerns demand, the seemingly less clinical perception-only (SERV-PERF) measure might be a better option. Learning how and when managers use the IS ZOT as a diagnostic tool to shape their service delivery strategies needs to be investigated both qualitatively and quantitatively in multiple industry contexts before the relative value of this measure is fully understood.
In terms of practice, employing the IS ZOT SERVQUAL in a periodic IS service quality management program is important for two reasons. When it comes to… 1. Providing service as promised 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
Item Descriptions Original Constructs
Final Constructs 1…Providing services as promised… 2…Dependability in handling customer's service problems… 3…Performing service right the first time… 4…Providing services at the promised time… 5…Maintaining the reliable technology and system… 6…Keeping customers informed about when service will be made… 7…Prompt service to customers… 8…Willingness to help customers… 9…Readiness to respond to customer's requests… 10…IS employees who instill confidence in customers… 11…Making customers feel safer in computer transactions… 12…IS employees who are consistently courteous… 13…IS employees who have the knowledge to answer customers' questions… 14…Giving customers individual attention… 15…IS employees who deal with customers in a caring fashion… 16…Having the customer's best interest at heart… 17…IS employees who understand the needs of customers… 18…Convenient business hours… 19…Up-to-date technology… 20…Visually appealing facilities… 21…IS employees who appear professional… 22…Useful support materials (such as documentation, training, videos, etc.)… First, as a diagnostic tool, it has the potential to measure changes in IS service quality relative to customers' expectations over time. Second, it can be a basis for corrective actions leading to strategies to manage minimum service level expectations, to improve perceived service levels, or to allocate IS resources to specific IS customer segments based on an identified need.
ZOT customer service expectations are characterized by tolerance bands. These tolerance bands, representing the difference between desired service and the level of service considered minimally adequate, can differ in size. Over time these bandwidths may either expand, contract, or move up or down based on expectation changes. Variations can also exist in different customers' tolerance zones. Some customers may have a small zone of tolerance, which may require a consistent level of service by an IS provider to hit within a small band, whereas other customers may tolerate a greater range of service quality. The potential for IS managers to learn to identify and manipulate expectation tolerance bands to improve IS service strategies offers great promise over the single SERVPERF measure.
To illustrate this potential, we examine the actual ZOT results from our sample 1 (two universities). As Figure 2 demonstrates, if University 1 relied solely on the perceived service measure, it may mistakenly identify the rapport dimension as a more problematic area than the reliability area, since the single perception-only indicator shows a lower score of rapport than reliability. However, incorporating the ZOT band, one can visually pinpoint the area of deficiency; namely, the reliability dimension, where the perceived performance pointer is furthest outside the ZOT band.
There are three criteria that help provide the basis for diagnosis and judgments concerning IS service quality deficiencies and service quality management:
(1) Is the perceived service quality pointer outside and below the ZOT? If so, how great is the distance from the ZOT (adequate service level) to the perceived service quality pointer?
(2) What is the relative position of the perceived service pointers within each ZOT band? Are the perceived service pointers closer to the desired expectation level than the minimum level?
(3) If all the perceived service pointers are within their respective zones, what is the comparative size and the relative positioning of ZOT bands?
These criteria can be examined to determine whether possible expectation management could extend the band and possibly lower expectation levels. For example, in University 2, the responsiveness dimensions should be picked as the second most troubled IS service quality dimension, given the relative positioning of the pointers within the ZOT.
Further diagnosis related to this targeted responsiveness dimension for university 2 might be obtained by comparing different customer user segmentations (refer to Figure 3 ). In this illustration, responsiveness of different customer groups is compared. The Grad Student Class 1 customer segment shows the most serious deficiency despite a relatively large ZOT band. It is possible that IS service delivery faults have occurred with this group, placing their current perceptions of actual responsiveness of the information system function (ISF) far below minimum service quality levels. This group might be prime for a special service recovery activity by the IS provider to win back confidence that they are responsive to this group's IS needs. Looking at Grad Class 2, it is observed that while the band is smaller and the single pointer higher, these graduate students are also unsatisfied with current the level of service given the distance between the perceived service pointer and the ZOT.
Since the perceived service level pointers for both undergraduate student groups are within their respective ZOT bands, this might point the ISF to offer more specialized services targeted to graduate students. Such a segmentation services strategy could be applied to departmental, divisional, or even company segments. Benchmarking comparisons with external companies would be pos- Figure 2 and comparing these two universities, University 2 shows relatively better IS service quality than University 1, given its larger ZOT bands and with three of the four perceived service pointers inside the ZOT dimensional bands.
Longitudinal study should be carried out to better learn the efficacy of managerial interventions (as discussed above) to manipulate ZOT's minimum expectation levels. To gain this insight, we need to better understand the antecedents of expectation levels and their possible managerial implications. A customer's level of minimum service is influenced by a least four factors (Berry and Parasuraman 1997; ZBP 1993) . First, "transitory service intensifiers" are temporary, usually shortterm, individual factors that lead customers to a heightened sensitivity to service. Second, perceived service alternatives are customers' perceptions of the degree to which they can obtain better service through providers other than the focal IS service provider. A third factor is the customer's self-perceived service role. This can be defined as the customer's perceptions of the degree to which they themselves influence the level of service they receive. Fourth, levels of minimum service adequacy are influenced by situational factors, defined as service-performance contingencies that customers perceive are beyond the control of the service provider. For IS researchers, these four antecedents of minimum expectations provide a valuable starting point for future study. IS managers should note that these four factors share a common implication for expectation management strategies and customer communication. Specifically, IS providers must convince customers of the benefits of using IS services, inform them of their roles and limits in using IS services, and clarify the line of responsibility in the case of IS service problems.
Finally, this article focuses on the service quality levels of internal IS service providers who seemingly would desire to have IS customers with large ZOT bands. In the case of an external IS service provider's point-of-view, such as an IS outsourcing vendor, a different implication might emerge. Namely, if external customers have relatively large zones of tolerance, establishing customer loyalty may be more difficult based on distinguished service delivery that substantially exceeds minimum levels. This raises the question: Would superior IS service vendors be better off attempting to narrow IS customer's tolerance zones by striving to move minimum service levels up to reduce the competitive appeal of a mediocre IS providers? As this question suggests, the application of the IS ZOT SERVQUAL and its associated expectation management schemes are flexible to different service contexts and begin to offer ISF providers a more exact tool to shape service quality strategies. 
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